Amniotic fluid aspiration is generally a benign condition, with spontaneous resolution of symptoms in the absence of sepsis or other coexisting conditions. The presence of particulate matter in the amniotic fluid, however, may cause severe pulmonary symptoms. We report the case of an infant with congenital icthyosis whose course was complicated by aspiration of desquamated epithelium confirmed by bronchoalveolar lavage (BAL). Previous reports have described respiratory symptoms and radiologic findings consistent with amniotic fluid aspiration in congenital icthyosis. To our knowledge, this is the first report to include the results of BAL as evidence for aspiration of squamous epithelial cells in utero or at birth.
The infant showed a minimal response to three doses of surfactant given at six hourly intervals. A Gram stain of tracheal aspirate showed few polymorphonuclear cells and Gram-positive cocci in pairs. An echocardiogram done on day 2 of life showed a patent ductus arteriosis with a left to right shunt. Head ultrasound was normal. A skin biopsy was consistent with icthyosiform dermatosis. Blood cultures remained negative. Sputum cultures for bacteria, viruses, ureaplasma, mycoplasma, and chlamydia were negative. Chromosome analysis indicated a normal XY male. Treatment included antibiotics, indomethacin for the ductus, emollients, and skin wraps. Over the next few days, the chest x-rays continued to show gradually improving but persistent bilateral infiltrates. Radiographic changes of early bronchopulmonary dysplasia and pulmonary congestion were evident at ϳ10 days of life. Diuretic therapy resulted in some improvement in respiratory status. A diagnostic BAL was done on day 10 of life. Tracheobronchial secretions were obtained by deep suction after instillation of three aliquots each of 1 ml of isotonic saline. The three BAL aliquots were pooled, and cells were separated by centrifugation. Slides prepared using resuspended and cytocentrifuged cells were air dried and stained with a modified Wright's stain (Diff-Quik) (Dade Behring Inc., Düdingen, Switzerland). A total of 100 cells were counted in each slide, and cell count differentials were determined. Cytologic analysis showed a predominance of mature squamous epithelial cells as well as pulmonary macrophages, acute inflammatory cells, and occasional degenerated bronchial cells (Figure 1 ). The cell count was as follows: 30% squamous cells, 40% pulmonary macrophages, 27% polymorphonuclear cells, and 3% bronchial cells.
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Clinical Perinatal/Neonatal Case Presentation
The infant was extubated on day 11 of life and weaned to room air by 3 weeks. He was discharged at 4 weeks of life without medications or supplemental oxygen. At 5 weeks of age the infant developed respiratory syncytial virus pneumonia and reactive airway disease despite prophylactic therapy with respiratory syncytial virus hyperimmune globulin. He required mechanical ventilation for respiratory failure. Therapy included albuterol aerosols and dexamethasone. The infant required two additional hospital admissions: Once for pneumonia and once for reactive airway disease. At 6 months of age, chest x-ray showed minimal chronic lung changes.
DISCUSSION
Amniotic fluid aspiration has been demonstrated in fetal sheep during normal breathing and during larger inspiratory efforts. 1 Haddad et al. 2 showed that amniotic fluid inhalation occurs in fetal rabbits near term. In human fetuses, tidal 3 and "gasping" breathing 4 have been noted and are associated with entry of amniotic fluid into the lungs. Schaffer and Avery 5 described the "massive aspiration syndrome." In a series of 20 patients with aspiration of amniotic fluid contents, 12 were severely asphyxiated. Pathologically, their lungs were greatly distended with amniotic fluid debris and squamae. Meconium and blood aspiration are known to cause significant pulmonary pathology as well as an increase in pulmonary vascular resistance. Aspiration of large amounts of clear or particulate amniotic fluid can result in similar pathology.
Icthyosis (derived from the Greek root ⌱XY⌺: "icthy" meaning fish) are a group of disorders characterized by excessive scaling and desquamation of skin. Montague et al. 6 found excessive amniotic fluid debris and polyhydramnios in a case of congenital icthyosis delivered at 33 weeks' gestation. Polyhydramnios was noted prenatally in our case, but the presence of particulate matter was not reported prenatally or at the time of delivery. A diagnosis of congenital icthyosis was confirmed by skin biopsy. An association between icthyosis and pulmonary disease has been reported. In 1974, Perlman and Bar-Ziv 7 reported the cases of two premature siblings and one term infant with congenital icthyosis in which the clinical course and abnormal x-ray findings were attributed to squamous cell aspiration. However, there was no tissue evidence to support their hypothesis. The Harlequin fetus is the most severe form of congenital icthyosis in whom death due to respiratory insufficiency occurs with or without pulmonary infections within days of birth. 8, 9 It is conceivable that large volumes of aspirated epithelial cells contribute as a cause of death.
The persistence of coarse bilateral infiltrates on chest x-rays, lack of response to surfactant, prolonged need for ventilatory support, and a diagnosis of icthyosis were the features of this case, which prompted us to investigate the possibility of squamous cell aspiration. Sloughed epithelial cells, numerous neutrophils, and occasional degenerate squamous cells are normally seen in tracheal aspirates of infants with respiratory distress syndrome in the first few days. Subsequently, regenerative changes are superimposed, with the appearance of metaplastic and repair epithelial cells and histiocytes. 10 The presence of abundant macrophages (40%) in the BAL fluid supports an alveolar origin. 11 Hence it is unlikely that the excess of squamous cells (30%) found is due to upper airway contamination of the specimen. To our knowledge, these are the first published data supporting the hypothesis that aspiration of amniotic fluid contaminated by squamous epithelial cells is the cause of pulmonary disease and associated radiographic changes in congenital icthyosis. In the absence of overt signs of "asphyxia," it is possible that aspiration occurred during normal breathing in utero and worsened the course of respiratory distress syndrome in this infant. It is unclear whether residual lung damage as a result of this aspiration placed the child at higher risk of developing a complicated course of respiratory syncytial virus pneumonia and reactive airway disease later in life. We recommend that infants who have congenital icthyosis complicated by pulmonary disease undergo close outpatient monitoring for respiratory illnesses.
To summarize, acute lung disease unresponsive to conventional management can be caused by amniotic fluid aspiration. The presence of increased amounts of particulate matter in the fluid, such as desquamated epithelium in a case of icthyosis, may increase the severity of the respiratory symptoms and prolong the recovery time. We submit positive findings on BAL as direct evidence of squamous epithelial cell aspiration associated with congenital icthyosis. Persistent atypical radiologic findings further support such an association. BAL may be a useful diagnostic procedure in infants with a similar presentation.
